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tt¥«<*fMft?-iifi<. z*izmi$.-f$>±tzz>n-(D±m 

&m7iM<D0. O1mol%m±50mol%*35#:& 

mammal n~(o^m5imt^ Tjua'j&s, t;u 
i3>j±m^m. t;uh-^ a. mm. ^tzitm^mTt 

Bib*, mtm* ^tz^-a&^t^mt-t 20 

g!(«t-r-g.i«3RJ11 ~5©l%-T:h.*McfBiK<D5 , ca£#U?l 

iimmai tmmi~7<D^-ftiMzumt!*itz3b 30 

a.— JU„ 

[0001 ] 

imx<Di%?%&wj&m*&wit&mT>wm£*itz¥ 
mwmn^mi^tz%m^mm : i-ti^is : t*i^m^tz% 

[0002] 40 

».TiWMt*K5^AWzU>fc*:/i^A«*©te 
«,x^.;u^-^-f/^<7^^AA<ftLM|(DRggI^^j£ 

A<feo/-„ 50 
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[0O03]C ; 5Lfctt5JEa>4 ,_ e. Nature(fg3 
53g. Sb737~740R, 1 991 ^)*5cfct/*B 
iftif 4927721 ^IC. femiC^oTiiiSE^fc^ 

>*»ss««:iwt**an**»«*i=iiiii-r*c«ic< 
o-^tzisb.-si^mm<om^±^m^i(o^m%\z 

Mt*mmzmmT*&v. HsaBKt-efcofe. 

[00O4] 

&<»^*}\,*?-\s'<-)\,&ffimzw&?z>^kT~. ffiiytb 

[0005] 

imm*mik-fz>tzih<r>^m*§tmz&ix\z. tis* 

*<. z.ixzmm?ttt-%%-o)&m5bmkmz'pu< 
kt-mnm—o&mTimz. ±tz&-&mjtm(oo. o 

ttm-<D±m,7imoitG<fa(D&&TT'mm?z>zk\z 

*>*i*^t*1**i:-r*±tE2l=|Bt6a>3llt«jejft*^. 
4. m-G)^S7c*A<, T;U*U&flL 7JU*U±SI^ 

k&mk?&±t&-\~3<D^-f*ifriztm<Dftw&& 

4icifitarojta^^m : fc 
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£fcli&-e&£C££!t$&i:-r-5-tfS2~5CDI^ 

7. ±sB*»i»«a^«ja^ftjii-©AR5£**«.^ 

flL SB. i^uax^A. 

- > v . ■■ ■■■ .■ : v : 

9. ±fBl ~8©L%r^l=«H«*ihfcftll?lll* : f-«' 

[0006] , ; Z ... , , .. ,. ., ... V. y ., ■ ■ , , ;. . 

t, sat*. *V.-*^w<©iik«*T©KJ!tiit . 

*i-TPiii|xufc*!=^ym^^^LfciibjSS^*^i* 
wfi*^i=aAt 1 *^fti=*y v i ; y#jK*©3tis«fc-D . 

B*^<B*»*B*^B^ll*^^^ 

Btti=Ut*<9TP#yvf*»^ 

«WI=l^lo.|R}c^yf7t3*is. «*iff : B$*tt**m ,. 
cfc y » *Btt«tt*M^bJ^8<0ii* . 550- 6,50 

"cicT^^^cii^yftibixs. inl&pspittjott 
ust. ®st,L<i*ms^©*s. aisi=j:yra«a>3ai 
¥W{*BM**BBMic****c£*siv «ju*± 
ja®fcjci;c*if>(Dsa^^*3-t+icj;y^T9Ci:*<T? 
tooo7]^fiKB*ic, *^*#i»«t^-jg$«ja-rsifc 

O. 01mol%Ja±5.0mo!%5^3§ : i?S"f . . 

*0)'(b«lfc9»«E-F-c**-*-6ciic«ky*5i(*«tt : f- 
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<D±tz&-&&, 7tm t X'S}*1 it fit * *<. 

Li^rote. 7ju* i J&JS, 7;u*'j±li^K ; tL<l*i 

ffi&&lW*2ffi©&&&g7Efg^fc&„gii?£U^<7) 
I*. T)l>M&B,. 7.hP^/f r7A4L<l*1 fl.paft . , 
&JS5£J£.TS>-5„ S?*LL^2ffiOS^lS7£*<!:LT 

If b*iS. |g-<D^JS7£^(Dlb^!feii:Lrii. ±f5&JS 

[ooi 0]C1 D3teBB£Bj7©.BJ* . ... : , i .. . • 
**W®^ilJtli|li^.l*slK*W5 , *B 1 .! : ?S'*"Jt5 • > 
\z, mmmrp^jmm6q^^m{%m^k^ - 
jd 20. m^^s4H3o, ^bbb.4p©b«::«b . , 

20 L.t5IBif^p20^fe^22l=<Jfcorii®^fcf|i5S , 
1 ttSlMctttt, B$U $?Lttg>JB$ ff2J&LTO ,. 

•s). m«$aiiiW423i*. m^^Kig3oizffltN*« . . 
BIBB i o^«fc : if ^*fci*«^«itB40(D 

Tite.tL^ > .S^50^igltTt<feLH fei"F^«p-e v. 
I*. BBBl q^J:VffS^iS!t*kiR5q*>.&,^B- 
SrBB^S^j. ^^fi|m;B40fc<fctj:ffS-ClSlt , , 
30 -5>Sfi550^b£-5.|l$ r-SffiijtPf ,Sii ^ffc. 1211 * .. 
OBBBi p^BB*9.49.« ®«S50ii. -tfafjri . 

OaTfc-^Tt,aL^„ Cp : %9i^BBWn«BBl=tt 
«*423A<£tLT.^>lli^*4^b^-51g^*^lc 

40 [ooi i ic^-r^^Bjcpjtm^^m^icfcLN 

T, fe*22l=J: ! yB|«**i^.B.^B^2l^^t; . 

«3tB2p^A»U=*tt-a4^ 2 l**®®Vr®®* 
*l/tfe^22«^ ©«x^u^©B^<4BI*«tt?- 

2i©eBi?!=a*H»*6i=ttiki=i:yB«Bi.oic . . 

m^S„ ccDi:^fe*22^ro^iiI§ibt*:^or 
t^o 3feffijfel3fcL^li. BBBl 0^<7)p?-A^$IJEl 
8ST?tt*$LtJA<e > S*fii3imp40fcJ:Ij:m^^K)M3 

o^x^.mz2mo)mtw\zm<-). &m22tfm±? 

50 40\tiE®tLT®<o1:*i?tlCDm(Dt&&(mz.\$m 
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a**)-ei*.*nro«i*j«#H±#tt5i=it*sfcL 

[ooi2](A)S«te3£tttt: 

mz*i. mi*. *B*ra*flii**cfctfT?s*. 

(2)roigfr. tt%IIWl=ilim*!l££ttflM£4r*-« 

ftJS(0fljU*fift. ft. IB. fl. SIB. 

=.*A. -Oi^A*). ft*. $fel±«W££RlMb 

-^jgi*L. 5o%jaJii?fc-sa>*<fi 1 ^L<; 80% 
[OOI 5]a W«mi£3[tti*£lTI*. **^*fcli 

^x*v**<DawaMRa>*B.i=*mte*BMfc** 

CD*<»^U^„ aW35mii«hLTit?*Ll'> ; i©li. 
ttl=lifia>Chj:3Me«>ife-e4iH«:v— 

^)Uiz)VO— X(TAC). 7K'JX^b>^UP^U— 
h(PET). /Kyx^U^^U— KPEN). 
S/^^^-^jI^JXtUMSPS). tK'J^x 
-U^^K(PPS) . /K'Jrt— #*— h (P 
C). tKUT-'JU— KPAr). tK'M^jJ-XP 
SF). -KUXXf^JWtXPES), /KUX— 
■xJU-TSKCPEI). ig«*'j^-u^>.^aA1b 

«mtiftM^b^<0^*ai**'v^*fcli^^^ 
ro3£J#i*im 2 ajfcyo. oi -loogtf 

[ooi6]aitB3SS143m{*cDtgtt£Tif 3 B W-eft 
Ry-h*£^&(DA<#3n^oftKy-Kro#KI;j:a 
ft. ft. --y!7-;u. ffi. |g. ^ 

0)ftJS*<J?^L^ o ftK'J-KldoIBJ&ffilci&jS. T.yN° 
•y5"J>-5-'^t?|$fiL.^G)Jil^mteO)M-(b^X^fc 
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fta'J-Ki£Slc«fc^AW3tfiO)<£TI4. »*L<li1 
[0017](B)T^yJi 

*tt*«te3E»(*<D±l=«ttfcIMb*¥*tt:©»ttll* 

(1 )l=BllB-r4***«tt ; f-l=IEttLfciiiaW*i:'Rli: 
10 -^?*>y.^^3tg^D*S|t*:i:I^f^-efe•^)3tA<»*U^„ 
m&MICli. Jf ^L<l4TiO , . ZnO. SnO 2 . F 
e iOs, WO 3 . Nb iO.T'fey, ft |C»£L<l*n 

l^xmf$.-?Z>ZktfX2Z>. #£L.<I4£*$£. X^b 
— / W p 'J^XSifc t?fc y . 4f l=» *L< I*^U-mV 

lc)ECTIE?L^h : 7^Llc<L>/<-i'>y— ISag-V. U 

rM-V-A-a-MS. 
7t*73- sfclMi. *HWi < Flg2681 294^ 

^©^^l-J:yM : frLTiE?Llliiilg^}f5Jdct--5wi:A<-e 

[OOI 8]^U— /NVP'J->^ilcJ:yTiO 2 T 

30 mm~^>it^m : ^^thL. T^ynsisit-s 

:5a;£ffll^::<t;&<-l?#. Electrochimic 

a Acta. vol40. No. 5. 643—652 

MO 995)IC|E©^TL^ 0 Z£7)ig^03»^LL> 

^f^lb-aynk^Xit. f^-^Afh5ih+vK, 

:?M^K. ->A7-fe5 i JU7-feh*.— K v--f 
V^'D7K^rv^-5'-'7A-t*7.T-b^JU7-bh*— h. 
Th^E3^b^^>^*T*&y. ifSL<li?^-OA 
Th^'f V^D/K^r->K. ^$x^A7-fe^U7-bh* 
40 — K v— TV^P^v^-^A-fXT^JUT 

v^p^#'>K-cfe-5„c:^f,^^>-lb^!feil*^^;§ 

7-feh>-t?fey. jff^LXiix^— ;u. jyztu/V 

fflL^t<fcl\^Mb^O5BJti:LTI4.0. 01 
mol/IJil±5mol/IJaTtffe-5>CtA<Jif*L 
<, Hl^tfSLOiO. O5mol/llil±2mol/ 
50 IJilTT'fcy.i|#|rJi?^L<liO. O5mol/lja± 
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1 mol/IWTT?fe-S). mm±5.&w<D)&&.ti.T\t 

20O°CJy±6p0°CWTA<ff*L<. SI=»*L<I* 
300°Cia±600°CJaTT?fcy. !t$IC»*L<li35 

o°oiJi±5oo o cjiiT-e&?)„ TrnvmowzL^mm 

li5~1000nmJilTTffcy. 10~500nmA<$ 
[0019](C)!3E3teH 

S^^ICifeOT, ¥^*^m4!S#<*£LTttfflL, 

i*^^ i*ca)a^-(*fci*iE?i) ssi+.Biy, •fcJi-r 

[0020](1)^*ffi)[*a^ 

¥^t*.fi8*iW-i:LTI4, «>'Ja>, A©Jt3 

i*f<D zfxa-r h«i j££ sibett (« 

•J^A, ^$>M^^A. -*:?ig*y^A^)^£ 

[0021 .IKJ^Ll^MflDAJJ'a?— Ki.LT. 

XhD^OA. -Oif^A. -fe'JOA. 

>^fcl*|fxv7.©e5'lb!ta.*K5 r >A^fclirn v ©-bU 
>1b»-. *K3^A0>7JUjulb*t*tf ¥ jf fetiS. te© 
4b£4iB¥«{*a/CI*Stt. tfy'^A. -Oi^^A. * 
KS^AttOUrHb*. #'J^A-t*^fcl4«— f> 
5?«>A(0-bU>fl;*» «— f>5?^AG)Wb*rtlW*lf 
btlS. . 

<*0!ll4,SuTiO !t SnO ,,Fe ,0,,WO.„ 

ZnO.Nb ? 0 B .CdS.ZnS,PbS,Bi 
>Si t CdSe, CdTe, GaP. InP, GaA 

CuInS 2 , CuInSe 2 ^.©fi&f&^Tfcy. cfc 
y»*L<l*TiO i.ZnO.SnO , . Fe .O^W 

3=L<l4TiO i.ZnO. SnO . , 3tfd4Nb .O.ftMSl 

^■efcy.»4.»*L<i*Tio , sasBrFcfcs. 

1A. IBft{*tt£)£LTfllLiT*bJ:l^ 
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[0024]i|i^<*«5l!it4 : 5 L £Difagl4-*8l-nm~ JU m<D 

y--eft*4«,ia:»iB»*Ri=*j|tLfci:*oiaa 

*> t>3fc ftfc- JRfft^OT^IiHtS 14 5~ 200nmT*&-5 
©A<*ff£L<, 8~10OnmA<<fcy»*LL% o *:*BB 

©*&^A<^3MxTl^C£*<#£LOo atfcift* 
io ©i|iJB;f**ttT(-JRttT-)©¥iSttai*o. oi~3 

Ojimjb<#a?Ll*. 

[0025]tt&#ffiaAtt&2llgJa±atttft?&a 

fcLT4,«fc<. c©ig£>h£o*irF-©¥£)-tMXi4i 0 

«**l^±***l-WT?..tt«©**fti.fl-S.I<300 
nm^JtCD^mit^£;g£LTt.«fcl>. 
[0026]i»i^{*^8mBf1^5££LTI4. 
©ryj^-yjUJ*«>|Wj7'^;***a(1 998 

^^,^*©rjj[ff^j5)cjiy;u-''/^5±lcj:^*^®c«S : ?© 

1012~1018M(1996^)|Cfei)t©y^ 
-l/;U^A<»*LL> 0 .*7tDegussa.tt*<BBSeL/= 

ffi1b%fK^*«* ; TSSto7Jc.»«l=*yi^b%i*<1fS 

[0027]¥»tt«K*MF-#IMb^*>©«*, ±IB'/ 
;u-^^u^yju-V r ii'iS.J®<b!^©K7jcisk*T©S5 

30 HHbf 1 *:/ .'tttt^fSffittHij^4UktillE(i9Q7. ^ 

-5c $6.IZ'/JU-y;US6iLT. Barbed© VV— 

■^jiz-ji-y-Tyyii^-te^svf -v-thXT-f— . 

B80^,.mi2^-. 31 57-31 71 M(1 997. 
50 l-SE«©£i£ Burnsideb©^5:*HJ 
— J*-^-TvUrJWC. »10*. Sb9#. 2419 
~2425S(=l2«©^t»*LO. . 
[0028]ifMb^$>l4. ±£LTT:h$— HfSi^ 
^£!©2«S©*£gI2j!><fc.&*<. *fSBJJT-l47-*-*- 

©**3WSSL%*3b«»*L<. 80%Ja±Tfci)Ci:A<^ 
t,lc»^xLL^.^^J3, 7-t-9—- tf#*tt« X||@8f3*lc_ 

^5Is]^e--??SS©^A^jR*65Ci:A<Tt-i). 
[0O29](2)¥«M:«ktt7-|l., 

^^-r-5^;*£©teic, miao'/ji — yju&«$ttfltt-& 

50 ©Mi, Spmtt^^{*©Hbati^^ #i£Lfcig^. ;M5t 
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©«W5SS*<ltttW*fiJT?fcft. ffl5t©«B*i*a/C 
[0030]^fc&<tLTI4,7K**:l4&iI©^;§& 

ttSfl, St. *fci**i^-HW**»*Jft»ltLrfflOT 
"C, »*?««)«6flE36<BI«^riifefc<Ey % *blc*iJA<nic< 
— /K'jx^L/^yjzi— ;u£ ^*p-r?>c 

[0031 ]i»iss(*itt«4^©@i*mBi-isc»-r. ttsa 

'J— >HlH»*»*L<ttJH-e*S. 

[0032]-«ft|ciJi55<*1it)[*i : f : -^©Jl*(iS3fcB©i? 

*il^C)A<J5<3B:-5iai?*f4^ffi«afcy©ffl»fe 

OSr*. Lfcibt. ¥W«ttfttt?-JI<D&SU.tVdl* 
0. 1~100/ymt?fcSo*Hmjt!!l-ffll->^^,* 
3H*«ktt^-Ji©J»*l*1 ~30jum*<»*L<. 2-2 
5^mA<«fcy»*LL>.iJia9tt:1tt«ft^-(C3Ei#i*1m °S 
fcy^fljfiliO. 5~100gA<Jff3=L<, 3~50g 

*<«fcy»^uv 

[0033]i|i»i**tt*-£»«tt£»fl:±l=**Lfc 

ttjni&«i3s-r*«>4«»*u*. co&rici*, BfifELfcm 

— ©&JRSflf©#&TlcfTib;h-&C±:l4, SElcdzft^fco 
sK'JV— 74JUAO)£?l::H^-VMMb£0{gl*$ft{*& 

L<^^L>.*fc^xh©IS^A^c>t•c#-&ISy^SS-efc 
i4«n^o!>**. Jimicty Di^-cfc-Sc 

ft, 5nm&T©>h£l^^ftW$^©#ffl^&I£tL 

nyMb»**iM4H*©««ratfe«i;*£*<rr*fl;a 

^£S££l=4,L<l4Sfl#ft<)l~j)D7j<#S?U fro^tt 

<l*«»»«ll=*dLfc*a>*STT?(75^il=J:y.* 
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[0034]&j£&¥jg<*m$TroSWI£i!i*2t!-fc 
*:/*»»*ffli*fc<b¥*?**i«-'pHttfc*$>*» 

?SI4, J9«a5lll=»LT1 0{$Ja±-pfcSO)*<»*L 
10 <,^P>IC100<gjyx-efcS©A<Jif^LL>„CO±RB 
l4#|-*iJISI4fcl^, fi*1 00O<SIISt?feS„ 

[0036](3)fe* 

*U *i»t*:*li*L5«<bft*«:6«*l=fflL^Cfc 

[0037]C5Lfcfemi44i«l*«a*S^©*®|-S*L 
T fl&ftffi A (D ftfteS (interlock! 

ng group)£*LTl^-6©;6<»3:U'>. #*L 
L^$o"oS«!:L"CI4, COOHS, OHS, SO , H&, 

-P(0)( OH ),£3;fcl4-OP (OX OH )*£©J:5£ 

>"J>, -y-'J^b— h*7rl4 a —trhx^u— J:5 

& 7r esitts^-r •&+ u— Mb*a<* if we 

30 tCOOHS,-P (OX OH ) 2 ££fcl4-OP (0)(0 
H ) 2 £*<# lc»*LU. Z.ix^(T>mt.T)V± i )±mmt 

yy*t7AH|^aa=.t7A«^BE-r«)«^©<k5l=BS 

[0038]lilT, tf%»l=tillt*«F3:U.iJt(g&X« 

jutftizisvi-re. 

0A^(*fe*tLTI4, «jS.I**B«fr4927721 
|HJ4684537-^, 1^15084365^, |h)53 

50644-^-, ^5463057-^, 11)5525440 
4tll8¥7-249790-§-, #S¥1 0-5045 

1 2-^-, WO98/50393#, #192000-26 

487#*l=IE«©«(*6*36<*lfe)*l*. 

[0039]£t.lcxfE;U^xOA$g(*£l?ll4TfS--JlS 

St (I): 



(7) 



11 
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( A,)pRu (B-a )( B-b X B-c ) 



-»st(i) 



1^f=li2J^(7)iS1i^^L,CK SCN. H ,0, 
Br, I, CN, NC0fcJ;0'SeCN. U^UlZfi - 

t* £>fc ftfclSft^ A<»£LO o pI*0~ 

B_1 COOH COOH ' 



3(DSSfcTfci)„ 'B-a. B^bfcJcl/B-cli^^ 

ft&SlCTtBStB-l -B-10: 

[0040] 

[fcl]" 



B-2 



CM?- 



B-3 



P0 3 H 




N 



B-4 



N N 



N 



B-5 




B-7 



B-8 



COOH 



HOOC /=\ .COOH 

^y_^-\ HOOC. 




B-9 



[0041 ] (±!Boe+. Ratt, 7mmttt~\twWi 
mm^m ~ 1 2(Dmm^tzitmmm(0T)^^m. m 

mffi : ?-%Sl.7~12<DW&&tc\tmm.Wk(D7 : ?)l> :i r)l>&* 



[oo42]^^Js^mfe«ro^?*Ll,^*^*0!l^aT 

lc^■rA<^feB^I*c^^t,lc|!B^^?^^-S)t(Dr-l±^^L^ 

40 [0043] 
Hb2] 
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No. 


A, 


P 


B-a 


B-b 


B-c 


Ra 


R-1 


SON 


2 


B-1 


B-1 


— 


— 


R-2 


CN 


2 


B-1 


B-1 


— 




R-3 


CI 


2 


B-1 


B-1 


— 


— 


R-4 


CN 


2 


B-7 


B-7 


— 





R-5 


SCN 


2 


B-7 


B-7 







R-6 


SON 


2 


B-1 


B-2 





H 


R-7 


SCN 


1 


B-1 


B-3 







R-B 


CI 


1 


B-1 


B-4 





H 


R-9 


I 


2 


B-1 


B-5 




H 


R-1D 


SCN 


3 


B-8 








R-11 


CN 


3 


B-B 








R-1 2 


SCN 


1 


B-8 


B-2 




H 


R-1 3 




0 


B-1 


B-1 


B-1 






17 

Pc-1 



( 10) 

Pc~2 

HOOQ 
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^COOH 

Q 

N=N^^ — N 
HOOC^J^N--Zn-N Ij -ff -COOH 





Pc-3 



COOH 
H3C CH3 





HOOC r^] 

HOOcA^. 

^COOH 
H3C CH 3 ^ CO ° H 



CH 3 




Pc-4 



HOOC 
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21 4731 WBBSFI 1 -238905-%. RMtt 40 
1^89241 1 -5-33*1/1391 1 841 #0*&ffl*l»K: 

[0048] (4)*W(*«tt^a>fe*(D«R» 
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iu.x«iy— ;u.t-^y— ju.^> 

5*JI/7.JU=1— JU*) . -HJJl4I(7Mzh-h'JJU. ^ 
Dbf *—h'J JU. 3-^h^rv^Pbf^-hU;u« . 

^PDX£>.<?PP7t^UA. £DP<<>-tf>^h 
X— x JUJI (vlfJUX-fik -xh^tKD^> 

3->^u**^/UiV>. x*xju«(R» 
-tzh>. 2-;?$v>. v^p^-y-y^^). 0Hb7k 
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[O049]fe^(D±Dji*fili.>fLMi»ig|^ai!|Sfii 
03*<iSB«(1m ' )Sfcyo. 01~100mmo 

I*. y-mtoVm*! gSfcUO. 01 -ImmolOSB . 
/K'Jt"=;ut°»Jv>^*<^lf 6*1*. c4xt»A<;S 
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[0055] -flft^e (Y£a)> . Qy ,■ liM^KlFt 

^\z5y.\t&k^^mm±^^pm^^m^m 
zmt. Qy ■ i**3Mii*-. jkxatr.'dMFF. asm 

Tlc.feyifja^-SO^^LUoQy iJ=*ij»fft 
?V-;n§\ tf^/— jus. ;uig. 40 

;U^XIiY5^V-JU^-efc-SO*<!ttlc»*U^Qy 
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[005l](D)ttffif»H>ll 

<Dyjui-#;lUfct%^^*^;u.m^M.iS^bil^^'i'7f- 

***LT. i^.^*4^iE?L(7t-v-JU) MISittfk & 
fflL^Ctt^t*..; ..... •• • , 

8-259543-5§-, S^bS*. *g5ji. £1 4§\ .9. v \. 
23M(1997#)£.^ 

[OO53]»$L<fflLV^i0?T?^*Wia«tLT . 
It TfB-»S(Y-Ta)c(Y-b)Slj;,(Y-c) ; 

<Di^Hfr\z£y&zft&jj<Dp<mf &*i<s. : . 

[0054] . - ir!X ' r ■ i' A.-i 

nbe] . ;. . . , iT , \, 

^N^N^^ , Vv'-. " 

(Y-c) -"' •• ••• .:■ 

c)^<DRy. , ~Ry , I*. ^tl-f.tlilU^lC. S^X(4^ 
■ijtC^il^JUA(17*jU<l*lttlffl(?tt1 ~24. it " r . 

otfjus, ^>^;uS, 'v+v^S, 2— 

JUS. fh7TVJl/S. 2 — n^vJUtvJUS. 

JS^-^2-24. itMtt-efe^rt^ttT&ort J: 
~i8(DT)\,'r-i[,&T°&v.mzttt-£i.<\tmmm?- 

[0058]*fc. — J5ft3:(Y-b)(t>CDRy , ~Ry , 

<D5*.20Ja±A<S^|ciISiigLTAy , 
ia^ff5J*LTt.J;<. -flftHt(Y-c) *©Ry , ~R 
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[0059]-flS5C(Y-a), (Y-b)fttf(Y- 
c)fp<DQy ,Rl>-Ry ,~Ry 6 I*. SjHS^^LTI^ 

(F. CU Br, , v7^«, TJUri+vS 

y**>S^K T;u+;u^S(>^J^7t-*. X^JU 
^*S^) . 7JU3^->*;u^^^«(xh+^*jU/n 

xjuS^K gtBSxX^^USCxh+v^JU^x^^- 10 

T^S(T-b^;uS. ^PIf^-x;uS s K (Y2) 

vS, ^>V^;u**vS^k *JU*=;u**vS 

Hui>;*.;u*x;u;J-*- 
>1c**xjuS(iJx^u*;**x,;uS^k (Y3) 
75KS (7-tz^JU75yS, ^^./-OUTS^S 
^).*;U/* ; E'OUS(N, N-^-^U^JU/^-OU 

S*£) . r^u^uso^us, x^jus. t';u 

-fV^DfcMUS. V^D^DbfjUS. 2 20 

-*;U7tWp«>x^ jus. <<>^;uS^) , 7U— ;uS (Y4) 
C7xx;uS, Hu-nuS^K teSUaSdf'j^u 
s. -cs^yjju®. z>^-)^mm).T)^-)v^ 

(trxjus. i -^D^^;uS^)**^if t,*ii>o 

[0060]— Ml3t<Y-aK (Y-b)Xlvt(Y- 

c)ICj:ya$H-&'(b^!|ai*.Qy , XttRy , ~Ry . ( Y 5) 

[0061 ]ZHt>©;§Migl*. *34T^fflLT=fc. 2 
« Ja.h5!-&LT{£J3LT*,«i:<. 3017-*^ 

. 3 0 *7xt»-> tm.&&HZ>T-*^kLX\Z . 
yND^-lfcita-f^-XCI .Br " , NSC .B 

F..PF e _ .CIO , _ .(CF 3 S0 2 ) 2 N-,(CF 
a CF » SO 2 ) iN", CF 3 SO,\CF a COO " . Ph 
4 B " » (CF , SO f ) 3 C " VAtJf»:U.tf, tLT^If t. 

(cf 3 so 3 ) 2 n - xi*bf , " -efci>ro*uy if * 

LU. *fc. Ul3tf<t*te<D3^^iM^ %itia?&Zti> [0064] 
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[0062];fc2PJJT-#*L<JBi^:h.-5;£B!i£ro*ft 
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Or 



C4H 9 {n) 



CH 2 CN 
X" 



a 



I 

C 4 H 9 {n) 
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Y3-3 X=N(S02CF 3 ) 2 
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Y4-2 X=BF 4 

Y4-3 X=N(S02CF 3 )2 
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Y7-1 X=l 

Y7-2 X=BF 4 

Y7::3 X=N(S0 2 CF 3 ) 2 , 

Y7-4 X-Br 

ybt-1 x=i 

Y8-2 X=BF 4 

,Y8^3 X=N(S0 2 CF 3 ) 2 

Y9-1 X«l 

Y9-2 X=BF 4 

Y9-3 X=N(S02CF3) 2 
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Y10-2 X=BF 4 
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Y11-3 X=N(SQ 2 CF 3 ) 2 
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^^ N ^C 6 H 13( n) 
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(Y13) X" X" Y13-1 X=l 

r=\ + + f=\ Y13-2 X=BF 4 
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CH 3 CH 2 (OCH 2 CHd2 ^(CHsCHsOJaCHi-CHa 
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Y29-1 X=l 
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Me Me 
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Y33-1 X=l 

Y33-2 X=N(S0 2 CF 3 ) 2 
Y33-3 X=BF 4 



Y34-1 X=l 

Y34-2 X=N{S02CF 3 )2 
Y34-3 X=BF 4 
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[oo7o]jLiB«a*««Ki**a^i*«ttffiT?&4 
»tt*«B*#ic»LT5ojt*%ja±-efc*a)4<»*L 

C BO»*%ja±TfeftO)36««flc»*LL^. « 

[0071 iMJMartKBica^jfeftaiD-rsa)*^* 

[0072] (2)flMS5fc 

tLTttUK NaK KI, CsU Cal 2 ft 

A3-$Vh\ tf' Jv^>A3-$V h\ <f*#V*)0 
A3— ^Kftif4«7>^=.0Aft«*a>3^**a 

if). Br 2 tft<b!fta)ffl*^fcii-(jHbttiLTttL 

iBr, NaBr, KBi\ CsBr. CaBr 2 &<t* 



^Bu(n) 

N 

rV 

Me Me 



.Me 



Y36-1 X=l 

Y36-2 X=N(S02CFa)2 
Y36-3 X=BF 4 

x'Jv7>BS^^7xD-b>-^x'J->-OA'('^->/ c f 

[0073]»£H^«fl?KjfiJSIiO. 1MJU±15M 
aT-efcy,$f>l=»*L<l40. 2MISl±10MUT 

40 l^g^ODiSJlDjgUSteO. OlMJiUtO. 5MJUTT?fc 

[oo74]«»«i=ttffl-r**«i*»ttaE36««<-f* 
>a»flE*ift±Lfcy. *L<i*tt«*#aE<*j«Mr* 

— Hbfttt, 3-^;u-2-^ 

50 y7J^JH-fJk ^Dt°U>yj=i— ;i/v7JMrJl< 
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<£££l*x— x£/— ju. x^u> t 
yja— ;u^/7 7 -MrJUx— ^;Uv^Ptfu>^u=3— 
)V=EJT.)^)^—n-)U. 7K'jx^L/>^»j=i— ju^ey . 

+JUx—^;u/j:ifcD7 7 ;u=i~;u|S. x^u>^Un— 

fc*<-e#*w. v ;<>. u:.;^. ...... 

[0075]*fc.***J9S-ei4. ,: ; J. Am.! Ceram. Soc 
80 (12)3157-3171(1997) ICffitS*H:TL>*<fcpttter 

^4aS^»D^^li#(D^Ll>;iejS®S!ld:0: 05MW , 
[0076](3)^jUm«S , .,■ . , , .-; j 

lymer Electrolyte Reviews-1 - fc«£l/2 (J.R.MacCatJum \ 
t C.A. Vincent - 0>4t!f - s ELSEVIER^ APpUED SCIENCE)" 

^bS^^l^^li J. Ghem Sqc; 1 Japan; Ind.jChem.Sec., ■• 
46,77 9(1943), J. Am ; \Chom:.Soc : , v11 1,5542(1 989), 
J. Chem. Soc., Chem. Com mun., 1993, 390, Angew. C 
hem. Int. Ed, Engl., 35,1949(1,996), Chem. Lett, 19 ■. , ... • 
96, 885, J. Chm. Soc, Chem. Commun., 1997,545 |CfE 

•5>o ■■" ' 

[oo77j£t=.7K.'jy— roSgffiSjSI=«kyS«M* 

xi* . -rs^f'/— jus. ^tv-ms, 

)UJf. hurvf— ii/SU * ;u*'j>ii, tf^U 
v>gg, tff5^>J»$<)T*y» «ff Ll>9S«JW 

3£(0!la.l*, /\UV^\IT ^sutf^tT^iy* ,. 
[0078](4)IEfl.$Sji£*m 
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*©jEfl.mai*t»*«ffl-r*c:-t*<^* 1 ft. i .- 

*S§BJlC2SfflpI^^iEfl.*lijM«^i:LTI*, J.Hage 
n et ali.Synthetic Metal 89(1997)215-220 ,^ Nature.Vo 
I.395, 8 Oct. 1998,p583-585 .. .fc,£tfWO97./106 • 

17,1$P»BBS59-194393-SH*$B, , 
34681 ■Stfc$fi**S4#i*S&4.. 923. 774^-. 
10 ^F^4-3p8688^^S,*H^i1 ; m4, 76 ^ , 
4. 625#».4$^3-269jp84^«v4$BB s F,; .. ;• 

4- 129271^*6; 4$F^¥4-T75395#^ , 
«rM J P4-2641 89-f ^$g,,!t*F^¥4-290 

851 ^'4m< «JB¥4tt.3.641 6^*%«.v^M.¥ i • ... . 

5- 2,5473^18, ^#88^5^239,455%^ , . 
$8, 4$(HJ¥5.- 3206.34-^18, jftBBJF.e-l 97 

ttBB?F7 - 1. 38562#4fctB, 4f JJaV7- t . . 
252474#^$B, !|$|B^n -144773^*8 - . 
t|IC^$^^S^75>SS^!»IB?P.1,1;- 14982, 
20 1«tt« % ttHqMT-^1480674H»jH.WIIT1 .- . 
1 -176489^ffi^l=IBK<0h'|Pi-U>SI#-, . 
<*&£,»*L<m^C£*Vje#-5o £fc. Adv. Mate 

r. 1997,9,Np.7,p557 , Angew. Chem. Int. Ed. Engl. .19 
95, 34, No.3,p303-3p7, . JACS.Voll 20, NO.4,1 998^664-, 

akoshi etal.,;Chem. Lett 1997, p471 1 ->.|C|BK<P/K I J 
tf D — ./U, ^-."Handbook of Organ ic.;Cpnductive Molecul . : 
es and Polymers Vol.1, 2,3,4 (NALWA _ WILEVttlK)" . 

30 'J (p-7l-U» fc^U'^^^.^Ttf'J (p-7 .... 

[oo79] (b> %mkmm>i^.v 

mm jEn®i&m$tLri*„ pm^m^^mwt: m 

l*./^^K^f-V^A<2eVJa±-efci^i:*<»*L 

•VJ^ro^^*LL^^5SII*P' k «^•^^:<-SA<. -flftlC4. 5e : . 

VJJUL5. 5eyJUT^a5*Ci^»*L<. *?>l= 

4. 7eVJil±5. 3eVli^T•^*-5>Ci:A5^f^LL^„ , . • 

*W(*-C*y»-«fl)«S*tiMb**i|i|».«:a>«i:LT 
50 ttCuI, CuSCN. CuInSe ,,Cu(ln, 
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Ga)Se , , CuGaSe 2 . Cu j O, CuS, Cu 
GaS 2 , CuInS * , CuAISe , A<^lf t>tl 
-5„ Cro^T?&CuIfc<fclXCuSCNA<i£f£LC C 

<tLT. GaP. NiO.CoO.FeG\Bi 2 0 3 , 
MoO 2 .Cr lOsm&mi^ZttfT'Z&opWim® 

SbJtlilO '"cm */V-secJil±10 "cm */V- 
secJUT-efey,*f.lC»*L<l*10 " s cm '/V 

•secJilil 0 3 cm 2 /V-secfelT'efcSo * 
fc.m?SI£I!]liC)#£Ll^l:i£l;i:10 - e S/cmJil_t 
10 J S/cmlilTT?fey.^e.lCjifSL<li10 "S 
/cmJiLtl OS/cmlUT-Cfc^o 
l0080]*§£W<r>iERffi&mte7'P-tz7$— K— tf 

a *7i-;H 75— O A^+h& PP7>ft*- 

K NOPF «.SbCI b.I j.Br , . HCIO „ „ 

(n-C ,H.) «CIO 4. r-'j7JU7|-QltB^4-Kir 

FeCI 3 . AuCI 3 . NOSbF 5 . AsF 6 . NOB 
F ( , LiBF ,.H 3 [PMo lt O,.],U[(CF s 
SO,) ,N],7. 7. 8. a-^h^i/T/^^ 
$>(TCNQ),77- U>C60*-Cfci>A<. Z.H 

ros^*Lt^^ilDgl*^b^^3l^*lcs^LTo. 0001 

mfi%Ja-t5Mfi:%*i3S'efey.*^,lc»^Lt^^BSll* 
O. OOI MS%)a-t3gm%*;;ire£>-!>. 
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[0083) &%(DiI^ ;l3E0)Sffi?£i&Iil^3l^TUt 

*Lrs^^ro^^ici:yH(*^-r^^;SA<fcy,^ro 

[0084) @<*^e?MA t, Ht*roiE?L(7n-;u)tSi^*t 
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^;4^a>¥;il^<kyS@l*iail-5IA-r4Ci:*<t?#-5o 
[oo85]*^Bj(D3tl;^^*^rom^lbia)»* 

0. 005jum)il±100/ym^-efcy.^bl-*?* 
10 L<liO. Ol jU mJU±70// m^j?§T?&y. 
LXIiO. 05/imJM-t50/im*;"St?&-&c 
[0086](E)*frfiI 

mmti^xit. &js(#flxi:f «l t;u5 

20 IS, IPL TJUS^A. 7^* f ^A«»ai 

milOTJ!£l*4$l-*JI&£;h.£lNA<. 3nm~1 0/im*< 

*?*L< I* 5 ^ m JiTF-C?36 >J , * <b IC# £L< I* 1 0n 
m~3 u mG>WmX&Z>» *t«6^0>*®iatn;r*-tetN?M«fc 

»*LCN^®istn;a>iiEiiitLTi*5on/'nwTtf 
&y. *p.icji?^L<i*2on/njaTT?fc«>. 

mzmwx&tut&i^ f§m3a*roisiJtc7)si^A>t.i*. 
nzm-r&omi&LiK zo&tttt&tLxi*. & 

[0088]>=ffiili. *ffiiMAA-tl=l£»i*«tt£& 

40 ^.>-V+^fcl*^*(PVD.CVD)-r^Av.3|^ 

»*U*. *LL^JSy-K(7)*tS*5<kLi:ifiS 

3ittW<Dt%-&tmCX*&Z>o 
[00893(F) -ZCDfeCDm 

mmkLxftm-fz>mw&3ift#.&&v?iim(D-j5Zfc 

50 a^c -Hb©m^t4H0)^l=li. *<Dttn\z&Cx 
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[00903(G) 3tSgS«I^COW6|lfltitO)ft(*W . . 
[009l]|g]2li. SB^«1traiO ? i:2|BJ*t>IS|^ . 

i i^isit, ^ica^mBibi^&it. Tmm 

60.i^3tg20.m^^i6^3dfe<fct>*S4filSISg'4 * 

o^zroiffl-eisif. £bic3£#Sffi50£iegLt-t(D 

E4i*. x^sk5ojti=$e>!-.sss®i o**C ?i t 
ays 6o*^lig»*ji ?o$8S(^ ^ics^ss 
B3o,taB^**®3Sim^40ai$i£it > -sipiciay 

-K11 &ttftfe'a93tttii6Qak is'J-Kl 1 ffi j , • 

SABicirBBLfe^oTifcy. ^Mij*^c,5tA<AW. 

0a)£i£(tfct(D1*I(p&1ICT^yB60i:!g3teB2 
Oi:m?5^»lS30i:^^^-t±fci(D-C?fcy. HBA^ 
£ft*<A^£*ii£T?&-2>o E6li\ a0.B&*E5OaJt 

ica^sasmBioa. TMyB6o/S3tH2o. w&j 

-5«tit-e&-5)„ 12171*. 3E^S*R50±|c31SSHl o£ 
=SL. T^yB60£:frLT;!£3tB20£iSW\ 
m?5^Kig30fcj:tj:aBj^fii3img40a*i£it. c 

©±lcaB^Sffi50a^lHMLfct.©^&y,^Il|IJ*N 

^3tA<A*ft-i>«jt-e*-i). matt. a0^«tR5Oa± 
IcaHflSSmBlOa^WU Tf6y'» i 6q*^UT«3lfc 

mm4o a & igi-t. croJiicjiB^^fi50a^iBgLfc 

tO)T-fey,i^ffiA>t»3tJ!)<A»t-r-g>«3gi' t J:-3rL^o 
12191*. 3E*»*50±.I=3»»«1 q^iSlf. T^yp 
6O£ttLTJ&2fcli20i£IS:tf-. $bl-EH*com«^») 
Jf 30£ISrt. C©±|::-^tt*i3?ffiJl40£fcl*&K 

y-Kii^*^^tfDTfey.^@fflijA>^^*<ASt-r , 

[0092]C2D3tm;fe 

Mtf *«***««Jl!li:»T«.3te«5ftl*fllljE*fl!>*ft 
■¥» M aMR* Rfeit-T -Sfc to I z . ffliJffi£#U v— <C>}£ 
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■jaL-c*©aiw©s»**fli^e.ft*ftyat;«afc-r 

ftTfcy,':£$SW<DfeBBBB^ 

ffl«wj3«kota*j=«k'y.. aspKfc^fVa.-ii'ipa • 

20 [0093i**W^3ft*|fe»^***-(*a!*5>'a.' ,' 

-iMbufciiiJi^-flifHioic^-r. 01 oi*. ag 

#3kE50a<0— *©fflil=aW^JS«iilba*Kl+ 
T^yB6p£fSltU ffDi{c*&|=fe«lftjl 
Ti02*^LfcSS i «;B26» B^W»B30fc«fci; 

fcy. g*J55pa<^^^ 

(3troAW®^&*S^50a«lJ^^fct#©®?Sit . 
30 *)***<L^W^»fWt^ „_ • .... . 

[oo94]Eiqi=*Lfc«a'©^i— JMDBi&.."*- 

attJiicaMft.BB, «ft.B» E?iitap.-'*&**<$ 

Vi^vJ-Xf. cyD. pyp^<D#«<*:7D-b;*iJ . 
If. fc-SiM*/ <9— >£.^fcttiKM£*«0U— if— 

X-^-f tf><7*. ^XVCVM (Solar Energy Materi 
als and Solar Cells, 48, p373-381 , .^ICfeK) . BFBfl^ 

0)B«W¥5*^J=«);y/<^-->^1-Sq,i:T?^S© :E 

40 [0095] \ . 

immmmT..*§£Bnz^mz£vxkt*mzmw 

HJ6«!I1 

i. ziiHb^>»*Bfl!)BI« .... 

1-1. *»§fcBA . .. . 
V— ^D-<7^.ttSS"n-Nanoxide-D(7-J- . 
9— b' SB5Ht^^>53 v Si^) r pH = 0. 8) 1 0g|c» 
^650. 000<DPEG(^yx^U>^*';a— JU) 
0. 15g^aADL.+^IC^.^L^;«AtL 
50 tr„ 
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1 -2. tfft&B-H -HtLtzo 
^gii^AIO. 15gl-^LT1mol/dm 3 ©tSIg [0096] 



4$Pffl2002-8741 
42 





mm 




(noMtt»Ti«*) 


A 






B 


Na (OH) 


2. 6ms(0.33*al!O 


C 


Na (OH) 


8. 6mg (KO»olX) 


D 


Na (OH) 


26mg (3.3nlo%) 


E 


KCO, 


12mg (l.OnolJC) 


F 


Al (OH) a 


45mg (3.3nloX) | 


G 


(CF 3 COO) 4 Sn 


32mg (l.taloZ) | 


H 


Sr (OH) 2 


1. 2g (25mol50 



[oo97]2. •fem^?s*LfcTio 2 ntevftm 

S ; 25mm x 1 0Omm, ®«iSfji1 O Q /□) ODSI 
m®<S'JO— (aS^P,5mm) $1S : ?XT°m.-oX&mL 

400 0 COT*-vK?U-K -tlC^S. B£Ht3S&5 20 

4. 1ml. X$»y— JU80mKDJ§^l«P)|Cj:y 
-^t^^»»BMT^yg(J1^30nm)£©Ji)cL 
fc.£&|::.^mffiflJ©— »(&*^3mm:j|:I*6J&T■ 
■^•y7;UjpFP-32Sy)|CAtt. 550 o ClZT30^ 30 
M«J*Ui:.:tf5:**rJKyaJU SjS-4O°CC0K^L 

tR-1fflM(3x 10 " 4; EJU/'J^h;U.?&JiI;X 

2) |C40 0 C1?JSt5L4'A<f.4^raflSLfc«, 
S^m^T-bh-h'jjU-egfe-f. g«5^;^L, 22 
mm x 1 9mm£|C^Bft})DILTm:tsS£^fc„ C<75ck5 

H)ro^*aii^9g/m 'T'Jofc. 

[0098]3. S^lSg(Z>ff2j£fc£tfJfemft©ftS! 40 

Ji|B2t?^S!Lfcm4si£26mm x 1 8mmO^^|: 
^BftU *4>£|514mmX 14mmft£5JIU "BSIb^ 

r£H<D8SJ?=1 A<m.**^BSJl=1. 1mm)££, 

m£3cSlcH^aJLTM43^^-t+fc(01 1 ) . gftSP 
T?fe-6TiO , S8jm®*}SG>®£SLT:£<*£x;K* 50 



LT. m^KC-lb^^l :-|b^-!fel2:jX*:CF 3 CO 

OU:CF s COONa = 15:35:1 :1 :1 

mm.it) ) ^ 8o°ci-TL^i2i*-a-fco 

[0099) 
Nb14) 

fb^ttl 



C 2 H S 




<bS%2 




© 



BF4* 



C a H s 



[01 oolite, xjK**>»JS»3»«|-e->-;uL 
3-2. iE?L$8j2iJg 

7*1^9- MJ OA log 

ttttM57Ktt 1 0g 

EDTA2Na27K*m 30g 

TFJUATJUxfch* 4g 

2, 2' Vtf>yj)\, 50mg 

NaCN 30mg 

K 2 Ni (CN) , 15mg 

PEG1OO0 25mg 
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upto(7jO 1L 
tf>o£;&© P HI±1 2T-&ofc„ too£&££a-T'i7 

b$mx— is^tf-tzztv. cu£cuiic£&ltc 

?LBI+l-^<;SiSLT^*ztA<WffiSE.M f fc.y5t^ir* 

** : 5^.B§J1= 1 . 1 mm, IMXl cm x 2. 5cm) 

[01 Ol ]dtlf)3-1*5*U'3-2|C«fcy. miZ 
*L1i£tM , #5X50a. SUM 1 0a, TiO 
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TfcyB60(!B«B£^fc:*fc) , fe^fl),.»3iLfc. 

Tio ,' m@H2o, viiwnii3oVMa,(ei'*H4 
[oio2]4, jifeaK*ja^<Dais , . .. 

500W©4*y> : 7>^'(0*>3|-Si)©3fe*»3fe^ , 
;U$— (OrielttSJAMI.. 5G)£ilf Ctlcj: 

y^ja*ii^^^^fc."-©3ta).?iSi*ioomw 
/cm * T?fcofco ««*tt%«HRitL. mi&oatwm 

^^B('5r-^.U-SMU2400^jlCT;fl'I^U=<, * 
HOTECVoc)£*lJU»(q)**2lCffiqtL.. . 

[0103] 

[*2] ... ,,. . .. ,". ".' " ,' 









Baift®E(Voc) 
(V) 


(%) 


1 0 1 




A 




0.5 9 


4. 5 


102 




B 


// 


0 . 61 


, 4.-6-.- 


: 1 0 3 . 




c .... 


// 


0: 6.4 ; 


4". : 7. V 


l,0 4r 






M 


0. 6 8 


>:4V 4 . 


10; 5i 






J/ 


0.^6.3 * 


^4>6 


>lv.0f6V 


mum 




// 


0^6 3 ; ' 


•:.4".v6.V;: 


l 0:7 : 




' G 


// 


i>0. • 6?1": 




1 0 8. 




H 




.<■ 0*7 1 • : 


; 37:I7 -r? 


10 9 




A 




*-0; 4 6; 


r : 2 > -7 


110 




B 


// 


0.48. 


. : 2.8 


1 1 1 




C 


// 


0 . 5.2 


2.. ^9 


1 1 2 




D 


// 


0. 5 7 - 


2. 7 



[0104]*2<felJ^f|BJ<7?XfIlC c fcy^iSLfc. 

5^>ja*ro&JS£^LfcB^b?^>mffi£^fc3fc 30 

m?fe(1 02-108)1*, fflL^t^SffiCl 01 ) 
l~*fU Bfl&mE(Voc)*<£o::.b*<#fr<&. 
^lR)l*a^Si^|rlE?L|li3SIS2<D^^ffl^fc^(11 
0~1 1 2)|zfcL>T ; tl?l**T*&*o gB&mEl*, 
<75^»DSA^<^(1 02— 1 03—1 04) fc-t*t 

( 1 03 > 1 02, 1 04) „ &&KI~«fc 
ijVocroiiJia^t6]l*M'S^>*<,^-h'JOAi:*'J^A 

t-ei*^#^Stt**>ot=. ftmfti osroflHci&js 40 
ic»u,+»SPiJ|fj»|oC^i«^||.^<)i"j«fla9x 

[O1O5]3SJf£0ij2 

**6<FiJi-Cffli^=BSib^><D^^<0^=byi^ SSib 
ib7.X$^sJ)DU=^-e^*Ilcjsc(Jl$Sa3!tffi^)A< 50 



^Al=*»^^%»iiVfc5fi<i:^l=*e»*ifc. -tut. 
I*, ig-lbSro\ ■tfejTT^^BIXhD^^A© 
«fc9l=-fe*i»S)!)<^^nS^b^^«:l-^Lfemi!6«fi 

[0106] 

[Eli ] ^^B^ro^LOjtaiS^mT®^^*"^ 
gp»aT®i2i-t?^«)o >' . .•• .'• '" '". 
[E2].;i;, : ^*M©"^ut>*«*isi^<!p«ai**-r 

[E3]f:f:::^'4^^k^ r ^ 

[E4] ,*|gBjro»^LL^m^^©«jt$^ 

[E5] ■ *^B^ro»*LLN^m^^m^-©«ijt^*-r 

[E6] ♦JEWOWSLL^mStift^flDfllift**^ 



• 




• 


( 94 i 












l I25J / J ^ »in v> JIT J\_, 3c Kft^i J W TW AE. CL 'J K 7 




53 fir IS 


&fi 4* BTf r5T f51 T» £i ^ 


1 Oa 




L O J 7t. *in 3* T 3*. L*« v 1 7t 53. 75£ =T« ~ TW Jfi d_ 'J v 7 




MLlPh J I 


*n 4* H?& 75T f51 T» & A 


on 




L I2J >=> J <^7tv1v^}tT3»L-l' 1 .7L. % j3t 75*i ptC u s TP* IE. c. y J v 7 
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p|i K7T [Mj |2<J LoOOo 














o w 










L 1 1 J ^J3t2r7U *,TSav^^.4c* a *\J\±. S3 WFJ?T^ 9 IU 




322 Hn >*J tS£<» % Jta 








L ^ nJL R/j J 








60 




2 »S(a4*f*7X) 


70 





i] 



50,50a 



40,40aJi 
30— 

20 { 
10,10a 
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46 



iUiiiiiuiiiiiiiiiii Uiu itfi i i i i^niiinui nniimini 



50,50a 




[02] 



40a 
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